Objectives: Access block refers to the delay caused for patients in gaining access to in-patient beds after being admitted. It is almost always associated with emergency department overcrowding. This study aimed to identify evidence-based strategies that can be followed in emergency departments and hospital settings to alleviate the problem of access block and emergency department overcrowding; and to explore the applicability of these solutions in Hong Kong.
Introduction
In the past 20 years, access block and emergency department (ED) overcrowding have emerged and given rise to major problems, affecting the health care systems of developed countries, including those in the US, UK, and Australia. [1] [2] [3] [4] In Australia, the term 'access block' is defined as the situation where patients in EDs are unable to gain access to in-patient beds within 8 hours of presentation to the ED. 4 In the UK, it is defined as 4 hours or more from arrival to admission, transfer, or discharge. 3 Although ED overcrowding may be due to many factors other than access block-such as increased ED attendances, inappropriate use of ED services, or deficiencies in ED medical and nursing staffing levels or patternsaccess block is almost always associated with overcrowding, and significantly leads to poor quality of care outcomes. 5 Numerous studies from the US, UK, Canada, and Australia have shown that access block causes ED overcrowding and affects quality of care. [6] [7] [8] [9] [10] Bullard et al 8 reported that admitted patients "boarding" in the ED (ie access block) was the number one advocacy issue for the Canadian Association of Emergency Physicians. Richardson 9 conducted a survey from 83 EDs in Australia and concluded that overall, caring for patients waiting for beds represented 40% of the workload of ED staff in major hospitals. Apart from this, ED overcrowding affects the outcomes of admitted patients. Sun et al 10 performed a retrospective cohort analysis of 995 379 ED visits resulting in admissions in 187 acute care hospitals in California, US, and found that periods of ED overcrowding were associated with increased mortality, longer length of stay, and higher costs for admitted patients.
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Data synthesis:
All relevant scientific studies were evaluated for strengths and weaknesses using appraisal tools developed by the Critical Appraisal Skills Programme. We identified solutions broadly classified into the following categories: (1) strategies addressing emergency department overcrowding: co-locating primary care within the emergency department, and fast-track and emergency nurse practitioners; and (2) strategies addressing access block: holding units, early discharge and patient flow, and political action-management and resource priority.
Conclusion:
Several evidence-based approaches have been identified from the literature and effective strategies to overcome the problem of access block and overcrowding of emergency departments may be formulated.
急症室病人滯留和過度擁擠的管理策略和 解決方案
Access block and ED overcrowding are detrimental to the morale of ED staff members. 11 Moreover, a survey of 400 admitted ED patients by Bartlett and Fatovich 12 in Perth, Australia reported that patients preferred waiting in ward corridors for a ward bed if there were no ED cubicles available. This study alone showed that access block, independent of overcrowding, affects patients. Jelinek et al 13 also showed that overcrowding in the ED affects the supervision of junior doctors.
Overcrowding and access block in EDs are rapidly becoming problematic areas for the health system even in Hong Kong. Figure 1 shows a photograph depicting the crowded ED with literally dozens of patients waiting for admission, which is almost an everyday scenario in a major teaching hospital in Hong Kong. At the time of drafting of this manuscript, the hospital management had set a target that patients waiting for admission should not have to wait longer than 24 hours (Fig 2) , a target that is ludicrous by international standards. This review therefore aimed to answer the question: what are evidence-based strategies and solutions that can be applied within the ED and the hospital setting that are shown to be effective in alleviating ED overcrowding and access block? Further, we explored the relevance and applicability of these solutions identified with respect to the Hong Kong setting.
Methods
A search for English language papers was performed on the following electronic databases: CINAHL, Cochrane Database of Systematic Reviews, EMBASE, MEDLINE (OVID), NHS Evidence, Scopus, and PubMed. The search terms used were: "emergency department, access block, overcrowding". The inclusion criteria were: full-text articles, randomised controlled trials, systematic reviews, cohort studies, case-control studies, qualitative studies, economic evaluations, narrative reviews, editorials, and commentaries. The exclusion criteria were studies with interventions that were not primarily based in the ED or hospital (eg primary care or pre-hospital strategies) and abstracts.
Abstracts of identified papers were screened, and papers were selected if they contained facts, data, or scientific evidence related to interventions that aimed at improving outcome measures for ED overcrowding and/or access block. References identified from these articles were used to locate further references. All relevant scientific studies were evaluated for strengths and weaknesses by using appraisal tools developed by the Critical Appraisal Skills Programme, which can be accessed through the link: <http://www.casp-uk.net/>.
Results
The number of citations returned from the search was as follows: CINAHL (11), Cochrane Database of Systematic Reviews (0), EMBASE (39) , MEDLINE (OVID) [11] , NHS Evidence (166), Scopus (32) , and PubMed (20) . These citations were screened for relevance and fulfilment of inclusion and exclusion criteria. A total of 22 papers were selected which included one systematic review, 12 cohort studies, seven reviews, one qualitative study, and one expert opinion article. From these article references, more papers that were relevant to the subject were found and studied.
The review identified numerous management interventions that were likely to be effective in improving outcome measures to prevent ED overcrowding and access block. They are organised and listed below: 
Discussion

Strategies primarily addressing overcrowding in emergency departments
Co-locating primary care within the emergency departments
Overcrowding of ED has been attributed to primary care attenders inappropriately utilising the ED. 14, 15 If this were true, then the provision for additional number of primary care practitioners to the ED physician workforce would follow as a possible logical solution to counter ED overcrowding.
There is a wide variation in the incidence of primary care attendance in the ED, with figures ranging from 6% to 60% among hospitals in the UK. 16 Variations in these studies may be due to differences in concept as to what primary care problems need or need not be treated in the ED. 17 It was shown that expanding primary care and out-of-hour services may lead to decreased primary care attendance at EDs. 18 A considerable proportion of patients attending the ED could be adequately looked after by general practitioners (GPs) or primary care physicians. Although it is considered cost-effective, one study did find that GPs tend to utilise more resources and another study showed that providing primary care services in the ED actually increased the number of primary care attendances, resulting in increased waiting time. [19] [20] [21] The synthesis of all these studies suggests that co-locating primary care within the ED is a workable solution in most instances, but the extent of the benefits will depend on the relative importance of primary care attendance as a cause for overcrowding, which differs from country to country and from one hospital to another. In Hong Kong, the principle behind this solution has already been applied in several hospitals, but is yet to be developed into a territory-wide systematic strategy. In the past several years, some hospitals have started to employ parttime GPs to provide regular session-based services in the ED. Their duty is to handle cases of low acuity and this has considerably helped in reducing congestion at EDs. Although there have not been any published data to show that these arrangements improve waiting times in Hong Kong, our experience is that these locum doctors do alleviate overcrowding whenever they are present. In our hospital's ED, the GPs are encouraged to discuss difficult cases with senior doctors in the EDs, who would advise on treatment or disposition, or even take over the patient for further management. In this way, quality of care can be ensured. This approach seems to be promising and a model that can be improved and developed further. Based on the cited evidence, this may have implications beyond just solving the manpower number issue unto a more comprehensive strategy and direction in health care planning.
Fast-track and emergency nurse practitioners
The concept of fast-track service stems from the fact that most of the crowding in an ED may actually involve low acuity patients like those with minor injuries or minor illnesses. Therefore, fast-track services for such patients may be an important front-end operational strategy to relieve congestion. If the fast-track services are efficiently designed and provided by dedicated staff at a designated area in the ED, we can expect improvement in flow and elimination of wastes, which may result in shorter overall waiting times. A review by Yoon et al, 22 commissioned by the Canadian Health
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Technology Assessment, concluded that fast-track systems in EDs are efficient, cost-effective, safe, and satisfactory for patients. Since 2002, the UK National Health Service (NHS) has also encouraged the national use of fast-track systems under the 'see and treat' principle. 3 The introduction of fast-track systems has been investigated in a wide variety of clinical settings. [23] [24] [25] [26] These studies found that fasttrack systems decreased patient waiting times and shortened the overall length of stay in EDs. The rate of patients "left without being seen" was also reduced. Further, quality of care was not compromised, as shown by data on patient satisfaction, unscheduled reattendance, and mortality rates. A key principle of using fast-track systems is to have experienced and competent staff designated to 'see and treat' the patients.
Studies also suggest that having ENPs incorporated into these systems for seeing and treating front-end strategies may further increase efficiency in relieving overcrowding. Emergency nurse practitioners have been increasingly used in EDs in the UK since the 1990s. 27 Carter and Chochinov 28 performed a systematic review of ENPs working in the ED by looking at the key outcome measures of waiting times, patient satisfaction, quality of care, and cost-effectiveness. They found that ENPs can reduce waits, lead to high patient satisfaction, and provide quality of care equivalent to a mid-grade resident doctor, although the costs of resident doctors are higher. A recent Australian study which included ENPs and physicians working in an ED fast-track unit of a tertiary hospital showed that while the quality of care was high in both groups, patient satisfaction score was significantly higher with the ENP group than with the physician group. 29 In Hong Kong, formal training of ENPs has been developed only recently. This started when two experienced emergency nurses from the authors' institution were funded by a charitable foundation to receive ENP training in the UK in 2006. They subsequently started their ENP practice in June 2007 with a scope of practice focusing primarily on minor injuries. In 2010, a university master's programme for advanced ENPs was first established in Hong Kong to provide education and training for emergency nurses. Currently in our ED, ENPs are on roster for 5 days a week to 'see and treat' patients, numbering up to 20 patients per 8-hour shift, with holistic responsibilities which include performing minor procedures such as suturing in conjunction with a vast array of nursing care services for the patients they have seen. A retrospective study from our department reported that ENP services reduced waiting time and processing time without compromising quality of care. 30 The future training and development of more ENPs into the workforce, and their incorporation into an ED fast-track service, are promising strategies for alleviating ED overcrowding in Hong Kong.
Nevertheless, there are certain issues that are still stumbling blocks. Currently, nurses in Hong Kong are not legally allowed to prescribe medications and issue sick leave certificates. Therefore, ENPs are not completely independent although they carry a good amount of clinical load. The ENPs also need autonomy to refer patients for X-rays and allied health services (eg physiotherapy) and these are important barriers for effective development of their service. Finally, there is a debate as to how costeffective it is to designate an ENP (at least at the grade of Advanced Practising Nurse) to perform duties that can be performed by a junior resident doctor. The answer to this question will depend very much on the relative supply of each of these categories of staff prevailing at that point of time.
Strategies primarily addressing access block
The possible causes of access block include (1) the disinclination for clinicians to discharge patients, (2) inefficient flow in the discharge process, and (3) genuinely insufficient bed capacity. These causes of access block are discussed further and addressed under the following three possible solutions.
Holding units
Holding units are clinical decision units or observation units within the ED. In the US, reviews by the Institute of Medicine Committee found that such units were able to reduce the need for boarding or ambulance diversion, which means these were able to alleviate access block and ED overcrowding. 31 They also contribute to reduction in hospitalisation and improvements in ambulatory care. In 2007, 1746 EDs in the US reported having observation units and this constituted about 36% of the total number of EDs. 32 Among them, 56% were administratively managed by ED staff. In the UK, Cooke et al 3 also reviewed the use of observation units and found that they might reduce length of stay in the ED and possibly in the hospital too. Nevertheless, the review concluded that results of the studies were variable and confounded by methodological issues. Experience in an ED in Spain in 2009 showed that opening of a 16-bed holding unit in the ED of a 900-bed teaching hospital led to improvement in access block. 33 Observation units have also been shown to play a role in selected clinical conditions, like acute exacerbation of heart failure, which is known to be a very common cause for hospital admission. 34 Another condition in which observation units can be helpful is acute pyelonephritis. 35 A retrospective cohort study was performed reviewing 633 patients with pyelonephritis before and after the opening of the observation unit. The proportion of patients admitted to hospital from the ED decreased significantly from 36% to 26% after the opening of the observation unit. 35 The functions and setup of these holding units may differ from one institution to another. If the setup is more like a short-stay ward or even an in-patient ward, then its favourable effect on access block may be attributed simply and chiefly from an increase in the number of beds, as opposed to the streamlining of management. In Hong Kong, the idea of an ED observation unit is not new and many EDs, including ours, have been running observation units for the past 15 to 20 years. The difference is that, over the past 3 to 4 years, many observation units have been expanded with increased number of beds and broader case-mix, and renamed as 'Emergency Medicine Wards' . For example, in our ED, the 20-bed observation unit was expanded to a 40-bed Emergency Medicine Ward with introduction of formal care protocols and pathways for managing conditions such as congestive heart failure, chronic obstructive airway diseases, deep venous thrombosis, cellulitis, and pyelonephritis. From our experience, we are skeptical if the Emergency Medicine Ward has contributed significantly in alleviating access block or ED overcrowding. This ward has provided extra beds and obviously alleviated some of the bed access problems. Therefore, it just means that the duty and workload are shifted to the ED with a cost involved, which includes space and human resources at the minimum. Within the holding unit context, further contributions over and above this would require adherence to management protocols that have been proven to safely reduce length of stay or hospitalisation rates.
In Canada, Schull et al 36 retrospectively evaluated the effect of ED clinical decision units on overall ED patient flow, comparing outcomes (including length of stay, admission rate, etc) between seven EDs which had implemented clinical decision units and nine control EDs without clinical decision units. They concluded that the benefits of clinical decision units were just marginal and that the potentials for gains in efficiency were limited.
In summary, there is some evidence for the role of holding units for alleviating access block and overcrowding but this needs to be incorporated together with carefully planned clinical management protocols and adequate support staff.
Early discharge and patient flow
In a recent study based on ED presentations, inpatient admission, and discharge data from 23 hospitals in Queensland, Australia, it was shown that during the days when 'discharge peak' lags behind the peak in in-patient admissions, hospitals exhibit increased levels of occupancy, in-patient and ED length of stay, and increased access block. 37, 38 Initiatives directed at early in-patient discharges would effectively mitigate the problem of ED overcrowding and access block.
Since access block increases the clinical risk of patients who might be deprived of timely attention, assessment and management by various specialty medical teams, considering earlier discharge of lowrisk, almost fully recovered in-patients in order to create bed capacity for the incoming sick patients would be an important principle worth putting into practice, and for clinicians and managers to balance the risks and benefits. This involves researching and refining prediction rules to categorise the levels of risk of discharging in-patients earlier.
2,39 This process is described as 'reverse triage' , and described by Kelen et al 39 as to select patients who can be discharged safely with little risk of serious consequence, in the event of disasters that demand increased hospital bed capacity. In 2012, an anecdotal report was published describing how this reverse triage system was put to effective use in an unexpected event resulting in a sudden demand for beds. 40 Although initially described for use during disasters, this system is also considered suitable even for everyday hospital use to ensure safe management of hospital capacity or to reduce access block. 2, 39 There is some evidence from a systematic review of nine studies which showed that involving social workers to support discharge of elderly patients was able to reduce the readmission rate within 6 to 12 months without apparent increase in mortality. However, the effect on length of hospital stay was uncertain. 41 Expanding social work services may help to prevent re-attendance, overcrowding, and access block.
Discharge lounges are areas in the hospital for patients to wait until transport and other administrative discharge arrangements are completed. A study found that after the introduction of such lounges, there can be substantial savings in bed hours (early discharge and reduced length of stay). 42 However, further studies focusing more on economic evaluations are needed. In hospital wards, delay in discharges may also be associated with attitudes of staff members who think that quicker discharges would result in more admissions, and hence increased workload. Incentives and reward programmes to motivate in-patient staff members to speed up the discharge process are therefore important.
Some studies have shown that modelling methods using patient flow systems or bed management techniques may improve the flow of patients by identifying bottlenecks and key factors driving access block. For example, Martin et al 43 found that the greatest source of delay in patient flow was the waiting time from an admission request for bed to the actual time of exit from the ED for admission. Some researchers have developed a mathematical model using the ED census to predict crowding, daily surge and operational efficiency, the basic pattern of the ED census comprising input, throughput and output. 44 King et al 45 showed that through the application of "lean thinking" and by process mapping followed by identification of value streams in the ED, they were able to significantly improve waiting times and length of stay in EDs. Strategies can also be focused on addressing demand on in-patient beds by gathering predictable data on daily or weekly peaks and valleys, and be able to distribute admissions more smoothly and evenly across the weeks.
2,46
Political action-management and resource priority One logical and clear solution for managing access block is to increase bed capacity, increase the number of acute beds and corresponding staff strength in the hospitals. In reality, this is an issue of resource availability and prioritising, a problem which the hospital management constantly grapples with, in an attempt to find the best balance. Therefore, health care institutional funders need to be convinced that ED overcrowding and access block are issues of significant importance compared to other areas of health care, in which resource distribution is also needed. Ultimately, when all other solutions fail simply because the root cause of the problem is a system capacity matter, then effective responses need to come from the institutional and systemwide level to increase capacity. There are many avenues and methods by which the attention of the government and health authority can be drawn to help focus on increasing the number of acute hospital beds and thereby reducing access block. Health care professionals can press for changes by taking collective actions, organising information campaigns, lobbying, drawing attention of the press and media, negotiations, and even by public demonstrations.
The review by Moskop et al 2 presented an anecdotal report of an information campaign conducted by doctors in Canada that effectively influenced changes in the government funding policies. 47 In April 2005, emergency physicians at Vancouver General Hospital, frustrated by their ongoing failure to persuade hospital administration to address their access block crisis, gave selected patients a statement expressing their "nonconfidence in the ability of the Vancouver General Hospital ED to provide safe, timely, and appropriate emergency medical care. " 47 Emergency physicians at other hospitals in Vancouver expressed similar concerns publicly. 47 As a result of this campaign, the provincial Ministry of Health injected significant funding to address the problem during that period. 47 In order to relieve access block, governments can also set targets and performance measures for hospitals and the most well known among them is the 4-hour rule introduced by the UK NHS in 2004. 48 By this measure, 98% of ED patients are to be seen and either admitted, discharged, or transferred within 4 hours from the time of triage. This makes hospital administration take more responsibility for the problem of access block, which becomes a 'hospitalwide issue' rather than purely an ED problem. As a result, emergency care was prioritised, government funding was increased, facilities were upgraded, and more staff employed in order that hospital EDs can achieve the target. 48 Before implementation of the 4-hour rule, as many as 23% of patients waited longer than 4 hours in the ED, but the 2007 statistics show that 97.7% patients were assessed, treated, and discharged within 4 hours. 48, 49 In 2009 in Perth, the Western Australian government also introduced a similar 4-hour rule for hospitals, whereby initially 85% and eventually 98% of patients presenting to the ED should be either discharged home or admitted into hospital within 4 hours. 50 A study was performed by retrieving hospital and patient data which looked at outcome measures like mortality rates, access block, and overcrowding rates preand post-introduction of the 4-hour rule. 50 It was found that reversal of overcrowding coincided with significant improvements in mortality rate in three tertiary hospitals in which the rule was introduced. 50 Although targets are intended to improve the quality of care, sometimes patient care can be compromised in order to meet stringent time targets, as seen with Mid Staffordshire NHS Trust in the UK which was reported to have neglected clinical needs and safety of patients in order to achieve time targets. 48 In 2011, the 4-hour target in England was replaced by other clinical indicators.
Limitations
Due to differences in health systems, some of the solutions discussed in the Hong Kong perspective may be less practicable in other countries. For example, in some countries the number of primary care physicians from the public system available to participate in ED work may be limited; and the private practitioners may generally be less motivated to provide part-time services.
Conclusion
Several possible strategies and management approaches effective in dealing with the complex problem of access block and ED overcrowding in hospitals have been identified and discussed. Some of these solutions have been developed for many years and are supported by current evidence, while others are promising, warranting more detailed investigation. The strategy to co-locate primary care in the ED is worth evaluating more, the extent of the benefits being dependent on the relative predominance of 'primary care attendance' as a cause of ED overcrowding, and the availability of GPs or other primary care providers in the workforce. Further development of fast-track or minor injury units, the use of 'see and treat' strategies, and further training of more ENPs are also important directions to take. Holding units have been quite extensively studied and there is some evidence for their role, although these need to be incorporated together with well-planned management protocols and adequate staff support. 'Reverse triage' is a relatively new concept and needs to be well formulated. Prediction rules to select patients who can be discharged safely with little risk of serious consequences have been derived and can be used in the event of vast surges in demand for hospital bed capacity. This may be applicable for accelerating discharge of patients safely in times of access block.
